Importance of calcium for the binding of oviductal fluid proteins to the membranes of bovine spermatozoa.
Our laboratory has recently shown that in vitro-cultured oviductal cells secrete sperm motility maintaining factor(s). Since the binding of oviductal proteins to spermatozoa (SPZ) has been demonstrated in many species, the motility factor was postulated to bind the membranes of SPZ. Therefore, the current study was performed to evaluate which proteins from in vivo oviductal secretions bind to sperm membranes, to characterize binding conditions, and to evaluate the effect of this binding on sperm survival. Bovine oviducts were dissected, and oviductal cells and fluid were collected by pressing the oviductal tube with a glass slide. This mixture was incubated in Tris-EDTA buffer at 37 degrees C for 30 min, and the cells were washed twice by centrifugation. The supernatant containing oviductal fluid proteins (OFP) was reserved, filtered, frozen (for later motility tests), or lyophilized and labeled with 125I. Frozen-thawed SPZ were incubated either immediately, following capacitation, ionophore-induced acrosome reaction, death by heating, or flagellar removal with labeled OFP for 30 min. The resulting pellet after three washes was dissolved in SDS and submitted to 10% SDS-PAGE. An autoradiogram showed that 72, 66, 39, 38, and 36 kDa proteins bind strongly to the five types of SPZ used, and that this binding is very specific, since unlabeled OFP inhibited binding while serum proteins did not. Furthermore, for 39, 38, and 36 kDa proteins, the presence of calcium in the incubation medium was essential for dose-dependent binding, whereas magnesium was not. Preincubation of SPZ for 30 min at 37 degrees C with oviductal fluid, followed by one wash and 6 hr of incubation in control media, showed that the percentage of motile SPZ is significantly higher (52 +/- 6%) compared with SPZ not preincubated with oviductal fluid (24 +/- 6%; P < 0.01). In summary, a limited number of proteins from oviductal secretions bind to the surface of bovine SPZ only in the presence of calcium, and this binding appears to be important for subsequent sperm viability.